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In The Specification: 

Replace the following paragraphs as follows: 

[0018] In this example two images A1 and A2 of the same object or scene are to be 
imaged matched A2 to A1 . For every pixel of A 1 and A2 t the following relation holds: A1 -A2 * 
(A1/A2). By diff e r e n ti a ti on of tho logarithm of abovo oqu at k - tfyth e contra s t function C(.) at a 
givon location is donotod by : C(A1) i C(A2) + C(A1/A2), Ac w il l b e furthor doccr i bod bolow, tho 
imago div i s i on A1/A3 may opt i onal l y bo r e gularized r e totivo - to tho imago to bo matchod A1 i n 
stop 52 whon tho i mago qual i ty ie not good, e.g^ noisy. Various typoo if rogularizat i on may bo 
porformod. Rogu l arization w i l l b e furthomtesor i bod bo l ow. 
A1 = A2 * (A1/A2V. 

[0010] In ordor to satisfy C(A1) = C(AS) in tho abovo oquation, C(A1/A3) = 0, A woll known 
way to d e cr e ase tho contract ic to l ow pace fi l tor tho rat i o A1/AQ ao ohown i n otop 5fl. Thoroforo 
in step 56, contract matching output oquation for tho two i magoc A1 and A2 i s thus; Al^-^Ag-* 
LPF(A1/A2), wh e r e Al^ is th e contrast matohod vorc i on of A3 with rospoct to A1 and LPFQ ic 
a low pace f i lt e r function. Tho low pace f i ltor function i e furth e r doccribod bolow. 

[00191 Bv differenti ation of the logarithm of above equation, the contrast function C(.) at 

a given location is denoted bv : 

C(A1\ = Cf A2H-C/A1/A9V 

f 002 ^ For muttiplo (M) imagoc, Lot Ah A2 } H AK h AN bo tho N I magoc undor 

consideration (K < AQ and oach of thoco imagoc aro to bo matchod to tho camo roforonco imago 
A1. By oxtond i ng tho abovo logic to any of M i magoc, cay i mago K t tho gonoral rolotionoh i p 
e xi s t s , A1m k . ■ AK * LPF(AVAK) whoro AW i s tho contract matchod vorcion of AK with roopoct 
to At Thuo, a gonoraliz e d contract m a tching has boon achi e v e d sinoo, G(A1) * C(A4^ =~^ 

IQ020] As will be further desc ribed below T the image division A1/A2 mav optionally bg 

regularized relative to the image to be matched A1 in step 52 when the image quality is not 
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good, e.g.. noisv. Various types if reoularization mav be performed. Reoularization will be 
further described below. 



IQS2U In order to satisfy C(A1) = C(A2) in the above equation. &A1/A2) = 0. A well 

known wav to decrease the contrast ia tn inw p««« filter the ratio A1/A2 as shown in step 54. 
Therefore in step 56. contrast matchi ng output equation for the two imaoes A1 and A2 is thus: 
A1 MP =A2'LPRA1/A2l 

where A1 w is the contrast matched version of A2 with respect to A1 and LPFL) is a low Pass 
filter function. The low pass fi|ter function is further described below. 



( 00aa l To summariz e , an imago AShao to bo matohod to anothor i mago A1 of tho camo 
ooono/obioots to obtain tho matoh nrt irmrjn ai il u rinj t hn mh t ion- A 1u j - - Ag * LPF(A1/A 2) 
whoro LPF io a low papn f il tnr funrtinn Prfrfn.~.hiy thr, im V p nnn fj ftnr fun c tion i o a b o x c ar f i lt o r 
and tho paramotorc of tho fi l tor aro app l ication cpocifio, Ror gonoral applicationc, tho filter 
komo l l ongth io one tonth tho longth of tho i mago (aooum i ng a squaro imago and oguaro 
kemohi Furth e rmore, in practicn, thn -ihnun agnation m Qy nflfH j j 0 ^ m oriifiod in ordor to avoid 
no i s e amp l ication dur i ng imago div t o i on. Rogu l ar i zat l on may bo porformod i n a numbor of 
mothodo to pr e vont noirn nmpiifintinn Hnring im^jr, rfh^f ffn Thn i mnnn divi cio n rati o h a c a 
numorator A1 and a donominator A3. r>nn mnthnrt t» r» g ..i»»-> rt tfjwirm m t0 ad d a Cm : lll 
oonotant to tho donominator. i .o.. ri a nnminntnr hammer (ao ■ r;, . vrmm qc an o ji amp l o, n -l 
1 .0. Thuo tho oquation b e oomoc M^ g . - AS * LPF(A1/(AQ i c)). 

EO 2 *] For multiple m imaoas. Let A1. A2. AK... AN be th» N images under 

consideration (K<N) and each of these images are to be matched to the same reference image 
A1. By extending the above logic to anv of N images, sav image K. the general mtatinnghip 
exists. 

AW«AK«LPFfAi/Ato 

where A1 MK [s the contrast matched version of ^with rej e ct to A1. Thus, a generalized 
contrast matching has been achieved since , C(A1) = C(Ai^) = ... = C(A1 UI <) = CM y,). 
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{00344100231 The choice of parameters in the low pass filter function essentially determines 
the scale of contrast matching obtained. Various types of low pas3 filters may be used. For 
example, a boxcar filter with a single parameter may be used. A boxcar filter smoothes an 
image by the average of a given neighborhood of pixels. It is separable and efficient methods 
exist for its computation. Each point in the image requires just four arithmetic operations, 
irrespective of the kernel size. The length of the separable kernel is variable and depends on 
the scale of contrast matching desired. For example, if the kernel size is about one tenth of the 
image size, assuming a square image and a square kernel, excellent global contrast matching 
of images is obtained. On the other hand, using too small a kernel size produces undesirable 
blobby patterns in the matched images. Therefore, a reasonably large kernel should be used to 
avoid any perceptible artifacts using this method. 



{00G4J Anothor method for rnnnhri-miinn ir tr> mpin™ »h» m fl P by 3 rogubrlrod 

ratio g i von by (Ai * A2/(A2 * AS i □)),• whoro ac an oxamp l o, □ ■ 1.0. Thuo tho oquat i on 
booomoc Aiw a . ■ A3 * LPF(A1 * A2/(A2 * A3 i 5)). 

[0024J To summarize, an image A2 has to be matched to another image A1 of the same 

scene/objects to obtain th e matched image A1 M? using the relation' 
A1m9 ;=A2*LPP/A1/A31 

where LPF is a low pass fitter functio n. Preferably the low pass filter function is a boxcar filter 
and the parameters of the filter are application specific. For general applications, the filter 
kernel length is one-tenth the length of th e image rassumino a sauara image and square 
kernel). Furthermore, in practice- the above eouat i on mav need to be modified in order to avnfrt 
poise amplification during image divisi on. Reoularfration mav ha performed in a number of 
methods to prevent noise amplification du ring Image division. The image division ratin has a 
n umerator A1 and a denominator A2. One method to regul a rize image division is to add a small 
constant tQ the denominator. I.e.. denomin a tor becomes fA2 + e. where aa an examnla r = 1 n 
Thus the eouation becomes 

A1» P = A2 * LPFYA1/iA2+£ll 
{0033} [0025] Of course, if no regularization is to be performed, .e would be 0. 
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IS^ei Another method for reaula rfeation is to replace the ratio <M/A2) hv a regularized 

ratio given by (A1 * A2/fA2 » A2 + 5tt. whar e as an example. 5 = 1.0. Thus the annatinn 
becomes 

A 1m, = A2» LPRA1 « A2/(A2 * A2 + ail 

{OesQ £00271 When a number of images A2, .... AK,..., AN have to be matched to a single 
image A1, the above process may be performed in a pair wise fashion to obtain Al^..., 
AImk-.-jAI^ 

{©036} [00281 While the invention has been described in connection with one or more 
embodiments, it should be understood that the invention is not limited to those embodiments. 
On the contrary, the invention is intended to cover all alternatives, modifications, and 
equivalents, as may be included within the spirit and scope of the appended claims. 
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